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330. LIASSIC VOLSELLA, MYTILUS AND SOME OTHER 
DYSODONT SPECIES IN JAPAN* 


(Studies on the Liassic Pelecypods in Japan, 6) 


ITARU HAYAMI 


Geological Institute, University of Tokyo 
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The Mytilidae and Ostreidae are fair- 
ly common in the Liassic Kuruma 
group. Kosayasni (1935) reported the 
occurrence of Mytilus and Arcomytilus 
from the group, but they remain unde- 
scribed. Lately the writer added a large 
amount of fossils to the Kuruma-Shizu- 
kawa collection including some Volsella 
and Ptervia (s.1.) in the Lower Hettangian 
Geratrigonia hosourensis bed of the Shizu- 
kawa group. In the present paper are 
described the following species :— 


Volsella bakevelloides Hayami, new spe- 
cies. 

Volsella sp. indet. 

Arcomytilus dairensis Kopayasut and Ha- 
YAMI, new species. 

Arcomytilus sp. indet. 

Mytilus (Faleimytilus) stricapillatus HAY AMI, 
new species. 

Mytilus (Falcimytilus) stricapillatus Hay Amt, 
subsp. 

Mytilus (Falcimytilus) heranirus Hayamti, 
new species. 


* Received April 5, 1957; read June 15, 1957. 
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Mytilus (Kalcimytilus) heranirus Wayamti, 
subsp. 

Mytilus (Falcimytilus) sp. indet. 

“Ostrea’’ a sp. indet. 

Ostrea be spaindet 

Pteria (s.1.) kitakamiensis Hayami, new 
species. 

Oxytoma (?) sp. indet. 


Family Mytilidae Fremine 


The classification of the family is 
principally based on the anatomy which 
is, however, inapplicable to fossils. In 
consequence the classificatory criteria 
are inevitably restricted to the hinge- 
structure, ligament-structure, umbonal 
septum, external outline, umbonal posi- 
tion and surface ornamentation. 

The earliest of this family is Volsella 
in the Devonian. Since then, the genus 
persisted through the long geological 
ages without any striking modification. 
It is most reasonable to regard the 
genus to be the trunk of the Mytilidae, 
whence Mytilus and many other related 
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genera have branched off. Mytilus has 
been produced from 'Volsella by the 
shifting of the umbo from subterminal 
to terminal. 

Living Mytilus has some umbonal 
teeth and weak anterior adductor, while 
the hinge-area is edentulous in Volsella. 
Nevertheless it is not always easy to 
distinguish these two as for Jurassic 
forms, because many forms are found 
to be intermediate between Volsella and 
Mytilus with regard to outline and 
umbonal position. Therefore, the form- 
er is considered by some authorities as 
a subgenus of the latter. 

Cox (1937) established Falcimytilus as 
a subgenus of Mytilus for some Jurassic 
species with terminal umbones and 
edentulous hinge areas. He is of opin- 
ion that true Mytilus is absent in the 
pre-Jurassic, although there are many 
so-called Mytilus species in the Triassic 
and several in the Permian. But it is 
possibly a little prior to Lias that Falci- 
mytilus was derived at first from Vol- 
sella, if considered that Mytilus (Falci- 
mytilus) nasai Kopayasur and IcnHikawa 
and its varieties (1950; Icuixawa,- 1954) 
are known from the Carnic in the 
Kochigatani series in Japan. Putting 
aside this problem, Falcimytilus is real- 
ly closer to Volsella than Mytilus s. str. 
in the edentulous hinge, although it 
agrees better with Mytilus s. str. in the 
terminal umbo. As suggested by Cox 
(1940), the subgenus may include most 
Jurassic species of Mytilus, because no 
Jurassic species has umbonal teeth. The 
present five Liassic forms are probably 
included in its category. 

Arcomytilus Acassiz (1842) is charac- 
terized by the modioliform outline and 
radial markings on the surface. Cox 
(1937, 1940) considered it as a subgenus 
of Brachidontes Swainson (1840). In Bra- 
chidontes s. str., however, the shell is 


ovate and the anterior area more 
expanded than in Arcomytilus. As men- 
tioned by Cox, dysodont teeth are 
frequently observable in Recent Brachi- 
dontes but absent in Arcomytilus, al- 
though Acassiz mistook the marginal 
impression of radial ribs for them. In 
the Middle and Upper Jurassic there 
are many radially ribbed species of 
Arcomytilus. Some of them have modioli- 
form or even mytiliform outlines and 
nearly terminal umbones. Radial mark- 
ings are commonly met with also in 
Septifer, Musculus and Crenella. But 
Arcomytilus differs essentially from 
Septifer in the absence of the umbonal 
septum for adherence of the anterior 
adductor, and from two others in the 
trigonal outline. 

Although certain phylogenetical rela- 
tionship may exist between Arcomytilus 
and Brachidontes, the writer thinks 
plausible to regard Arcomytilus to be a 
distinct genus derived from the main 
trunk of the Mytilidae comprising Vol- 
sella and some related genera. 

So far as the writer is aware, Arco- 
mytilus is scarcely known from the Lias. 
The two forms in this paper which have 
explicit radial ornaments may be its old 
representatives, but the materials are 
too poor to give their descriptions in 
detail. 


Genus Volsella Scorott, 1777. 


(= Modiolus Lamarck, 1799; 
Modiola Lamarck, 1801; 
Eumodiolus lnerine, 1900) 


Type species :—Mytilus modiolus Linne, 
Recent. 


Volsella bakevelloides Hayamt, 
new species. 


Plate 23, Figures 1-3. 
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Description :—Shell medium, equivalve, 
modioliform, elongated postero-ventral- 
ly, non-carinated, strongly inflated, 
slightly to fairly longer than high; 
test thin ;‘hinge-margin slightly convex, 
fairly long, occupying about two-thirds 
of shell-length; posterior margin gently 
arcuate; anteroventral one of shell-body 
almost straight, but sinuated at its 
junction with anterior margin in front 
of developed anterior area; umbonal 
angle between hinge-margin and antero- 
ventral one about 45’ degrees; anterior 
area wide, well inflated, clearly defined 
from shell-body by a shallow groove, 


, somewhat similar to anterior wing in 


Measurement in mm. 


Holotype (MM 2719) Right valve 
Paratype (MM 2720) Left valve 


Observation and Comparison :—The holo- 
type (Fig. 1) is a well preserved speci- 
men, showing the complete outline of 
right valve. In the paratype (Fig. 3) 
umbonal and dysodont teeth are absent. 
Internally, the anterior area seems not 
so well defired as externally. The small 
paratype (Fig. 2) is fairly different in 
outline from the holotype; its umbonal 
angle much larger. Seeing the occur- 
rence from the same fossil bed and the 
similar surface-markings, however, such 
differences are considered individuality. 

This species, though its outline is 
variable to this extent, is safely refer- 
able to Volsella by the edentulous 
hinge and developed anterior area. 
Volsella persisted from Devonian to 
Recent without any striking evolution, 
and there are a great number of com- 
parable species to this. If compared 
with most Upper Triassic and Jurassic 
species, this is characterized by a well 
defined and inflated anterior area and 


Paratype (MM 2721) Left internal mould 


Bakevellia, rounded at the extremity; 
anterior slope of shell-surface steep, 
nearly vertical; the greatest convexity 
lying close to antero-ventral margin, 
and posterior area comparatively flat- 
tened; whole surface marked with more 
or less regular coarse concentric lines. 
Internally, ligament probably subinter- 
nal, occupying greater part of hinge- 
line, supported by an internal ridge 
which is narrow and subparallel to 
hinge-line, running behind umbonal 
area to postero-dorsal corner; umbonal 
septum absent; hinge edentulous; ad- 
ductors unknown. 


| Length Height Thickness 
44.0 39. 0 8. 0 
30nd 29. 0 7.0 


42.0 39. 0 (ao) 


strong concentric line on the shell- 
surface which are fairly regular at the 
intervals and widely spaced. 

Modiolus imbricatus (Sowrrspy) (1818, 
Vols Norris sand™ ivcrnramlcbar 
Lorror, 1883; Cox, 1935, 1940) is a well 
known Middle Jurassic species with a 
wide distribution. It has a more ex- 
panded and flattened anterior area, 
weaker concentric lines and a smaller 
umbonal angle than the present spe- 
cies. Mytilus jurensis RormErR (Cox, 1935, 
pl. 15, figs. 15-17) from British Somali- 
land seems to vary to some extent in 
the development of anterior area, and 
Cox (1937, 1940) regarded it as an inter- 
mediate form between Volsella and 
Mytilus. Among the Somaliland speci- 
mens the one in figure 16 is’ fairly 
similar to this species in the outline 
and surface-markings, but the anterior 
area of jurensis is generally not so well 
developed. Mytilus arbenzi Renz (1935) 
from the Upper Jurassic “ Mytilus-Schi- 
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chten” of Alps differs from this also 
in the less developed anterior area, al- 
though the concentrics and general 
outline are very similar to those of 
the holotype. Modiola hoffmanni Nirsson 
and M. lusotanica in Borum (1903) from 
the Lias in Portugal may be related 
forms to this. But the concentrics are 
more delicate than in the present 
species. 

Occurrence:—All specimen procured 
from a black shale of lower Hettan- 
gian Niranohama formation of Shizu- 
kawa group at Niranohama in Utatsu- 
muta, Miyagi Prefecture (Province of 
Rikuzen). 


Volsella sp. indet. 
Plate 23, Figure 4. 


Only a fragmentary left valve (MM 
Viaoy as at hand: This™form. isscon- 
siderably similar to the preceding spe- 
cies in the modioliform outline and 
development of anterior area. But the 
concentric lines are by far weak than 
in bakevelloides, and there are numerous 
fine radial riblets on the antero-ventral 
slope of shell-body. 

Occurrence :—Black shale of Domerio- 
Toarcian Shinatani formation of Kuru- 
ma group at the upper stream of Tera- 
dani in Daira, Asahi-machi, Toyama 
Pref. 


Genus Arcomytilus Acassiz, 1842. 
Type species:—Mytilus pectinatus So- 


weErBy (1821), Upper Jurassic. 


Arcomytilus dairensis Kopayasni 
and Hayama, new species. 


Plate 23, Figures 5 and 6. 


Description :—Shell small, mytiliform, 
well inflated, much longer than high 


(holotype, MM 2734, 25.0mm. long; 18.5 
mm. high; 5.0mm. thick); test thin; 
umbo terminal and sharply pointed 
with an umbonal angle of about 50 
degrees; hinge-margin nearly straight, 
short, passing gradually into evenly 
arcuate posterior margin; anterior 
margin almost straight; anterior cari- 
nation weak, marginal, leaving no 
anterior area; surface ornamented with 
many radial ribs which are fairly 
prominent in central area and crossed 
by conspicuously wide-spaced concent- 
ric lines of growth; nothing is known 
of internal structure. 

Observation and Comparison :—Only two 
imperfect_left valves are given. If 
compared with ever-described species 
of Arcomytilus from Middle and Upper 
Jurassic, its anterior area is unde- 
veloped and its umbo very terminal. 
The radial ribs are comparatively weak 
in the posterior area of the holotype 
and neither bifurcated nor divaricated. 

Occurrence:—Procured at the lower 
stream of Daira River in Asahi-machi, 
Toyama Pref., but its exact horizon is 
uncertain. 


Arcomytilus sp. indet. 


Plate 23, Figure 7. 


Only a small right valve is before 
hand. Shell subtrigonal, modioliform 
with a developed anterior area, much 
longer than high (MM 2736, 19.5 mm. 
long; 12.0mm. high); hinge-margin 
fairly convex; anterior area rounded, 
elongated along anterior margin of 
shell-body, defined from it by a shal- 
low groove; umbo not terminal, located 
at about a fifth of hinge-line from the 
anterior end; anterior carination very 
weak; surface ornamented with rough- 
ly spaced radial ribs which become 
fairly strong in ventral area, 
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The radial ornaments of this form 
remined one of Arcomytilus, although 
the anterior area is similar to that of 
Volsella. Its specific identification is 
deferred until sufficient materials will 
be procured. 

Occurrence: —Sandstone of Domerio- 
Toarcian Shinatani formation at Shina- 
tani in Omi-machi, Niigata Pref. 


Genus Mytilus Linng, 1758. 


Type species:—Mytilus edulis 
(1758), Recent. 


LINNE 


Subgenus Faicimytilus Cox, 1937. 
Type species :—Mytilus suprajurensis Cox 
(1935), Upper Jurassic. 


Mytilus (Falcimytilus) stricapillatus 
Hayami, new species. 


Plate 23, Figures 8-11. 


Description :—Shell large, equivalve, 
sickle-shaped, weakly carinated, moder- 
ately convex, more or less longer than 
high; test thick for genus; hinge- 
margin slightly sinuated, forming an 
apical angle of about 50 degrees with 
hinge-line; umbo terminal; anterior 
area very narrow, ill-defined; weak 
carina running close to anterior mar- 
gin, incurving behind beak; anterior 
slope in front of carination very steep 
and nearly vertical, while posterior 
area is comparatively flattened; sur- 
face marked with fine concentric lines 
of growth and numerous dense radial 
capillae which are persistently per- 
pendicular to growth-lines and fairly 
prominent in early stage. Internally, 
a narrow ridge for adherence of liga- 
ment elongated close and subparallel 
to hinge-margin; umbonal and dyso- 
dont teeth absent. 


Measurement in mm. 


Paratype (MM 2728) Left valve 


Holotype (MM 2726) Bivalved specimen 
Paratype (MM 2727) Right internal mould 


Height 


| Length Thickness 

= es §| == = = = 
bie fed 68.5 29. 0 
| 75.5 74.5 ? 


| 24. 0 Os aa) 


Observation and Comparison :—In a juve- 
nile left valve (Fig. 8) anterior area is 
not developed, if compared with the 
adult holotype (Fig. 9). The numerous 
radial capillae, which are charateristic 
of this species, are seemingly weaken- 
ed out through growth. 

The sickle-shaped outline and thick 
test are similar to those of Lycettia Cox 
(1937), especially of Lycettia lunularis 
(Lycerr). Faint radial capillae are 
also discernible in the lectotype of 
that species (Cox, 1937, pl. 17, fig. 4), 
although he mentioned nothing of the 
capillae. This species, however, cannot 
be referred to Lycettia, because of the 
narrow ligament area and absence of 


umbonal septum. The edentulous hinge 
area is more likely to that of Falci- 
mytilus. 

Occurrence :—Common in sandstones of 
Domerio-Toarcian Shinatani formation 
at Shinatani in Omi-machi, Niigata 
Pref. and rare in black shales of Lias- 
sic ‘“ Tsuchizawa formation” at Kuruma 
in Kitaotari-mura, Nagano Pref. (Prov. 
of Shinano.) 


Mytilus (Falcimytilus) stricapillatus 
Hayamr subsp. 


Plate 24, Figures 1 and 2. 


There are two similar specimens to 
the preceding species, which are _ bro- 
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ken and_ secondarily deformed. If 
compared with typical  stricapillatus, 
this form has a more elongated hinge- 
margin and a more gently curved 
ventral one. 

Occurrence:—Rare in sandstones of 
the Middle Liassic Negoya formation 
at Neiridani in Kurobe National Forest, 
Toyama Pref. 


Mytilus (Falcimytilus) heranirus 
Hayamy, new species. 


Plate 24, Figures 3 and 4. 


Description :—Shell medium for genus, 
subtriangular, mytiliform, weakly cari- 
nate, not strongly inflated; test thin; 


Measurement in mm. 


Holotype (MM 2723). Right valve 
Paratype (MM 2724) Right valve 


Observation and Comparison :—The tri- 
bal name in Kosayasni’s manuscript is 
applied in the specific denomination. 
The holotype (Fig. 4) is possibly more 
or less compressed secondarily, while 
the paratype (Fig. 3) is slightly broken 
in postero-dorsal area. 

Judging from the terminal umbo, 
distinct carination and _ edentulous 
hinge-area, this species may be refer- 
red to subgenus Falcimytilus Cox. The 
subtriangular outline, narrow anterior 
area and long hinge-margin are dis- 
tinguishing characters of this species. 
Mytilus mirabilis Leestus var. timorensis 
Krumpeck (1923) from the middle Lias- 
sic Mytilus-bank of Timor is somewhat 
similar to this, but in that variety the 
hinge-margin is much shorter and the 
anterior margin deeply sinuated. Shell- 
convexity is very strong in timorensis, 
but rather weak in the present species. 
Mytilus (Falcimytilus) sublaevis Sowrrsy 
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hinge-line nearly straight, very long, 
occupying more than two-thirds of 
shell-length; anterior margin straight, 
forming an umbonal angle of about 50 
degrees with hinge-line; umbo terminal 
and pointed; anterior carination be- 
coming obscure towards ventral side, 
leaving a narrow anterior area in its 
front, which is scarcely defined from 
anterior slope; the greatest convexity 
lying close to anterior margin, and 
posterior area well flattened; surface 
smooth except for fine concentric lines 
of growth. Internally, umbonal and 
dysodont teeth absent; ligament borne 
by an internal ridge which runs sub- 
parallel to hinge-margin. 


Height Thickness 


| Length 
| 43. 04 30-4 4.54 


49. 0 42.5 9.5 


(1823, Vol. 5; Morris and Lycerr, 1853) 
from the Bathonian in England also 
resembles to this in the triangular out- 
line. In the British species, however, 
the antero-ventral margin is more or 
less sinuated, while it is nearly straight 
in this species. 

This species differs from the proced- 
ing stricapillatus in the more trigonal 
outline, elongated hinge-line and ab- 
sence of radial capillae on the surface. 

Occurrence :—Common in black shales 
of Liassic ‘“ Tsuchizawa formation” at 
Tsuchizawa and Kuruma in Kitaotari- 
mura, Nagano Pref. (Prov. of Shinano). 


Mytilus (Falcimytilus) heranirus 
Hayamr subsp. 
Plate 24, Figure 5. 
There aré two large right valves 


which are fairly similar to the pre- 
ceding species. But the shell is more 
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strongly inflated with a ‘sharp anterior 
carination than in typical “heranirus. 
The anterior margin is almost straight 
in heranirus, but fairly sigmoidal in 
this form. On the other hand, this 
form is somewhat similar to Mytilus 
(Falcimytilus) suprajurensis Cox in the 
strong carina and broad anterior slope 
before it, but the anterior margin is 
more abruptly sinuated below the umbo 
than in that species. 

Occurrence :—Rare in black shales of 
lower (?) Liassic Kitamatadani forma- 
tion of Kuruma group at Kitamatadani 
in Asahi-machi, Toyama Pref. 


Mytilus (Falcimytilus) sp. indet. 
Plate 24, Figures 6 and 7. 


Only two internal moulds are given. 
Shell medium, crescentic in outline, 
strongly inflated, almost as long as high 
(MM 2733, 42.0 mm. long, 39.0 mm. high, 
13.0mm. thick); hinge-margin rather 
short, convex, passing gradually into 
posterior margin without any angula- 
tion; antero-ventral margin gently 
sinuated; carination very weak; an- 
terior area small, ill-defined from an- 
terior slope of shell body in internal 
mould; umbo terminal, pointed; inter- 
nal ridge ‘running subparallel and 
close to hinge-margin; umbonal and 
dysodont teeth absent. 

This form resembles Mytilus mirabilis 
Lepsius var. timorensis Krumpscx (1923) 
in the general outline and “strong 
shell-convexity. But judging from the 
growth-lines of timorensis, that variety 
seems more trigonal than this form. 

Occurrence :—Sandstone of Negoyarfor- 
mation at Neiridani. 


Family Ostreidae Lamarck 


Genus Ostrea Linné, 1758. 


Type species :—Ostrea edulis Linne, Re- 
Cents 


“Ostrea?’ a. Sp. andet 
Plate 24, Figure 8. 


Represented by an internal mould of 
a left valve. Shell large, inequilateral, 
vertically elongated, strongly convex, 
thick (MM 2742, 44.0 mm. long, 81.5 mm. 
high, 15.5+mm. thick); ligament area 
wide, striated, provided with a large 
deep opisthocline acute-triangular cen- 
tral pit, which is bordered on each 
by a convexity ; adductor monomyarian, 
located slightly posteriorly to center; 
inner surface irregularly folded, lack- 
ing any radial plications. 

Judging from the irregular outline 
and ligament structure, this is safely 
placed in the wide sense of “Ostrea”. 
Douvitté (1904) established genus Lio- 
strea on the basis of Ostrea sublamellosa 
Dunxer. The genus has been said to 
be distinguished from Ostrea (s.s.) by 
being more equivalve and by lacking 
radial ribs on the left valve. The 
name has been hitherto applied for the 
greater part of Jurassic non-coiled 
<“Ostrea.”’ aby most- authors. = Tae pre- 
sent form belongs probably also to 
Liostrea. But the specific determina- 
tion is impossible at present, because 
the right valve and the exterior of the 
left valve of this form are as yet 
unknown. 

Occurrence:—Procured from a sand- 
stone of Domerio-Toarcian Shinatani 
formation at Shinatani. 


“Ostrea” b sp. indet. 
Plate 24, Figure 9. 


There are several smaller Ostrea-like 
shells which were collected from the 
Kuruma group at various localities. It 
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is difficult to say, however, which is 
most typical as a species, because its 
outline is very variable. 

The illustrated specimen is an inter- 
nal mould of a right valve. Shell small, 
pyriform, fairly convex in early stage 
but later it becomes concave; ligament 
area narrow, having a nearly acline 
obtuse-trigonal central pit bordered on 
each side by a weak convexity; adduc- 
tor single, circular, posterior to center; 
inner Surface smooth. 

This form resembles ‘“ Ostrea” sp. 
(Naxazawa, 1955) from the Carnic Nabae 
group in the pyriform outline and the 


reversing of shell-convexity in the 
middle stage, but the central pit is 
wider than in the Carnic form. 

Occurrence :—The illustrated specimen 
procured from the Liassic “ Tsuchizawa 
formation ” at Tsuchizawa in Kitaotari- 
mura. 


Family Pteriidae Merex 
Genus Pteria Scoro.t, 1777. 
(=Avicula BrucuiEre, 1791) 


Type species:—Mytilus hirundo Linné, 
Recent. 


Explanation of Plate 23 


Volsella bakevelloides HAYAMI, new species. ..... 


Bigs: 


“shale ROR SSSA SG EE oo Se eee eee pil56 
Right valve (MM 2719) x1, holotype. Loc. black shale of Lower Hettangian 


Niranohama formation at Niranohama in Utatsu-mura, Miyage Prefecture (Pro- 


vince of Rikuzen). 
Fig. 
Fig. 


Fig. 


Ze 
Be 

Volsellacsp. indet, inns cane tins sas seacoorar mated ssetee oo 
4. 


Left valve (MM 2730) x1, paratype. Loc. ditto. 

Internal mould of a left valve (MM 2721) x1, paratype. Loc. ditto. 

sneahicni sve susie se tee eaioe one Mes outcne eect eee eee p. 158 
Clay cast from the external mould of a left valve (MM 2722) x1, Loc. black- 


shale of Toarcian (?) Shinatani formation at the upper stream of Teradani in 
Kurobe National Forest, Toyama Pref. 


Arcomytilus dairensis KopAyAsHr and Hayami, new species. 


Sa mses. Pa p. 158 


Fig. 5. Left valve (MM 2734) x1, holotype. Loc. fine sandstone at the lower stream of 
Daira River in Asahi-machi, Toyama Pref. Kopayasui coll. 
Fig. 6. Left valve (MM 2735) x1. Loc. the same as fig. 4. 
AL COMI NUS SPDs c3eh, sacen Sroctntsanieaeee Saas aa tees can Be Neate Oa Oa gee ROC ee eee p. 158 
Fig. 7. Left valve (MM 2736) x1, Loc. sandstone of Toarcian Shinatani formation at 
Shinatani in Omi-machi, Niigata Pref. 
ERAS (CLUE ROIS SA AICI AI UGUTS VEU RONG, TENE SNCEMES GacoasadosogocadsasoonGansushedasoeéaasbhae p. 159 
Fig. 8. Left valve (MM 2728) x2, paratype. Loc. black shale of Liassic “ Tsuchizawa 
formation” at Kuruma in Kitaotari-mura, Nagano Pref. (Prov. of Shinano). 
Fig. 9. Bivalved specimen (MM 2726) x1, holotype. Loc. the same as fig. 7. 
Fig. 10. Left valve (MM 2729) x1. Loc. ditto. 
Fig. 11. Internal mould of a right valve (MM 2727) x1, paratype. Loc. ditto. 
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Fig. 12. 
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Left valve (MM 2740) x1.5. Loc. fine sandstone of Domerio-Toarcian Shinatani 


formation at the upper stream of Kanayama-dani, in Omi-machi, Niigata Pref. 
Fig. 13. Left valve (MM 2741) x1.5. Loc. ditto. 


All illustrated specimens are kept in the Geological Institute, University of Tokyo. 
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Pteria (s.1.) kitakamiensis 
Hayami, new species. 


Plate 24, Figures 10 and. 11. 


21904. Gervillia trigona Yoxoyama, Jour. 
Coll. Sci. Imp. Univ. Tokyo, Vol. 18, 
Nis Oy je U2, WZ ts, SB (GaN rays 70) 


Description :—Shell highly inequivalve, 
trigonal, pteriform, compressed; test 
thin; left valve moderately inflated 
but right one is nearly flat; hinge- 
margin straight, almost as long as 
whole shell-length; anterior margin 
long, almost straight, forming an angle 


Measurement in mm. 


of 40 degrees or so with hinge-margin; 
ventral margin short, abruptly curved; 
posterior one slightly sinuated in dor- 
sal half, forming a small pointed pos- 
terior auricle; anterior wing large, 
elongated along anterior margin, de- 
fined from shell-body by an obscure 
groove in right valve; umbo fairly 
protruded above hinge-line in left 
valve, but not in right; surface mark- 
ed with more or less fluctuated con- 
centric lamellae; inner surface of left 
valve undulated by some broad radial 
plications; hinge and ligament struc- 
tures unknown. 


Holotype (MM 2737) Right external mould 
Paratype (MM 2738) Left internal mould 


Observation and Comparison :—Six speci- 
mens are at hand, but all are more or 
less broken or deformed secondarily. 
Though the hinge structure is unknown, 
the present species is referable to Pteria 
(s. 1.) in view of the general outline and 
horizontal ridge along hinge-margin. 
The ridge appears in Gervillia praecursor 
Quenstept (Herarry, 1908) and several 
species of the Bakevelliidae, but more 
commonly in Mesozoic “ Preria”. 

This species is so similar to the 
specimen of Gervillia trigona YoxoyaMA 
GSOL, jd. I fol, 2, ties Gy iia Wi 7) ial 
the trigonal outline and concentric 
lamellae, that that specimen possibly 
is conspecific with this. But the speci- 
fic name, trigona, is applied to the 
form as represented by the other type 
specimen (fig. 7) which has an expHcit 
ligament structure of Bakevellia-type. 
The writer designated already it as 
the lectotype of Bakevellia trigona (Yoxo- 
yamA) (Hayamr, 1957, p. 51, pl. 2, fig. 2). 

Occurrence:—Rare in black shales of 


| Length Height Thickness 
| 38.5 24. 0 1.5 
| 


lower Hettangian Niranohama forma- 
tion at Niranohama. 


Genus Oxytoma Mrrx, 1864. 


Type species:—Avicula inequivalvis So- 
WERE (Nolo. Vole, (Da (o.8 Dien 244 eitor 
2, non fig. 3), Middle Jurassic (=Avicula 
minstert Bronn 1n Gorpruss, 1836.) 


Oxytoma (2) sp. indet. 
Plate 24, Figures 12 and 13. 


Several ill-preserved left valves are 
at hand. Shell small, prosocline, con- 
vex; hinge long, straight. with a 
pointed posterior auricle, below which 
posterior margin is fairly sinuated; 
umbo more or less rising above hinge- 
margin, located at about a third of 
shell-length from front; surface sculp- 
tured with about 15 radial ribs of a 
single order of prominence. 

Nothing is known of the — hinge- 
structure and the right valve. Judging 
from the general outline and ornamen- 
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tation, this seems a member of Oxytoma, of the Lower Shinatani formation 
but the specific identification is defer- (Domerio-Toarcian) at the upper stream 
red until sufficient material will be of Kanayamadani in Omi-machi, Nii- 
procured. gata Pref. 


Occurrence:—Rare in fine sandstone 


Explanation of Plate 24 
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Fig. 1. Internal mould of a left valve (MM 2731) x1. Loc. sandstone of Middle Liassic 
Negoya formation at Neiridani in Kurobe National Forest, Toyama Pref. 
Fig. 2. Internal mould of a right valve (MM 2732) x1. Loc. ditto. 
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Fig. 3. Right valve (MM 2723) x1.5, holotype. Loc. black shale of Liassic “ Tsuchizawa 
formation” at Kuruma in Kitaotari-mura, Nagano Pref. KoBAyAsni coll. 
Fig. 4. Right valve (MM 2724) x1, paratype. Loc. ditto. 
IG BADIS (CROC TBH HIS, TIGACLEOIIES. IBUNSGNNT® SUSSON a headocdesesneoscdsanessecnebscadoGnscdmcachaesdaccanse cos p. 160 
Fig. 5. Left valve (MM 2730) x1. Loc. black shale of Lower (?) Liassic Kitamatadani 
formation at the upper stream of Kitamatadani in Kurobe National Forest 
Mytilus (falevnytilas) SP. INGCE, so. crevevsancenetoactuaense ta deos yong Seasteee eee eee oaranieceneameeeee Oeeee e-ce eeeaaes p. 161 
Fig. 6. Internal mould of a right valve (MM 2733) x1. Loc. the same as fig. 1. 
Fig. 7. Internal mould of a left valve (MM 2725) x1. Loc. ditto. 
SOSEPEO? YA, SP LINMOUS: Siesaed edconcenanoican clic’ suclae docaewat MeORee O aaah ole Gar SRO ee ae CIEE REE RCCE eee Ree p. 161 
Fig. 8. Gypsum cast from the internal mould of a left valve (MM 2742) x1. Loc. 
sandstone of Toarcian (?) Shinatani formation at Shinatani in Omi-machi, 
Niigata Pref. 
OST EGee CSD, LING tas eae terenighacsanane sie oAsse ee Goee Te Oe nee ae EEE Oe RET SEO EE POE ee p. 161 
Fig. 9. Internal mould of a right valve (MM 2743) x1. Loc. black shale of Liassic 
“Tsuchizawa formation” at Tsuchizawa in Kitaotari-mura. 
PLCVIG (Sale I RUGRAMICHSIS LUAVANIG Ie Wi SD CClESal Mtn tcasece esate ete eee eee ee p. 163 
Fig. 10. Internal mould of a left valve (MM 2738) x1, paratype. Loc. black shale 
of Lower Hettangian Niranohama formation at Niranohama in Utatsu-mura, 
Miyagi Pref. 
Fig. 11. External mould of a right valve (MM 2737) x1, holotype. Loc. ditto. 


All illustrated specimens are kept in the Geological Institute, University of Tokyo. 
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MESOZOIC PLANTS FROM THE TETORI SERIES, 


CENTRAL HONSHU, JAPAN (Part 1)* 


TATSUAKI KIMURA 


Senior High School att. Tokyo Univ. of Education. 


FIBRO MMILA, CO—: 


TATEIWA 232 tlt 


Introduction 


In this paper the writer describes a 
marked species collected from the Tc 
and Td horizons in the section of Ta- 
modani”). (T. Kimura, 1957) 

In describing this short report, the 
writer expresses his sincere gratitude 
for the helps of Dr. H. Fusimoro and 
S. Enno who kindly guided him during 
this study. 


Description of species 
Pteridophyta 
Filicales Incertae Sedis 
Form-genus Cladophlebis BronGniart 


Cladophlebis shinshuensis Tarriwa 


Plate 25, Figures 1, 2; Text-figure 1. 


1929. Cladophlebis shinshuensis Tarrerwa, fig. 
24. 
1940. Cladophlebis shinshuensis O1sut, p. 285, 


pl. XX, figs, 5-6; pl. XXI, figs. 5-7. 


Diagnosis :—Frond: Bipinnate, proba- 
bly large in size, rachis, 2-3 mm. thick 
measured on impression and traversed 


* Received May 10, 1957; read April 3, 1953 
1) WARE 
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by 4 weak ridges on its surface. 

Pinnae; oblong or obovate in shape, 
attached to the rachis at a low angle 
(about 30 degrees) suboppositely, flexi- 
ble in habit, tapering gradually to- 
wards the acuminated apex and over- 
lapping each other laterally. 

Pinnules; thin in character, set 
closely together, attached by the lower 
half of the base or whole of the base, 
the upper basal edge often making a 
deep sinus. Variable in shape, mostly 
long in length and narrow in width, 
with deeply serrated or lobed margin, 
each lobe with subacutely or acutely 
pointed apex. 

Reproductive organ is not preserved. 

Description of specimens:—Pl. 25, fig. 
1 shows three imperfect pinnae which 
are posterior portion of a frond. Pin- 
nae are very flexible in habit} and 
bending backward at their midcourse. 


Pinnules are long and narrow, the 
margin is mostly lobed, each lobe 
acutely or sub-acutely pointed and 
acutely directed forward just like 


the pinnules themselves. Nerves are 
simple, the mid-nerve is considerably 
marked, but the secondary nerves are 
mostly obsolete. 

Text-fig. 1 shows a part of pinna of 
this specimen. 
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Rexct= nicest: shinshuensis 


Cladophlebis 
TAKEIWA; a part of pinna, x2. (Td-0001) 


Pl. 25, fig..2.shows the middle portion 
of frond. 

In the ultimate portion of frond, pin- 
nae are very closely set and the mar- 
gin of pinnule is lobed in the posterior 
portion and is getting entire towards 
the ultimate ‘portion. x 

Remarks :—The writer’s specimens are 
referable to the species figured origin- 
ally by Tarerwa and described by Or- 
sui (1940) on the same specimens from 
the Shinshu”) formation in Korea which 
is younger than the Naktong?) forma- 


1 eM 
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tion regarded as Lower Cretaceous in 
age. 

Characteristic features are recogni- 
zable, that is being smaller in the size 
of pinnules, having strongly serrated 
or lobed margin and showing simple 
nervation as seen in the present species, 
in Japanese Upper Jurassic to Lower 
Cretaceous fern-like species, namely, 


Cladophlebis elegantissima O1swi 
C. hukuiensis O1sur 
G. parvula Ot1sux etc. 


It is difficult to distinguish this spe- 
cies from above mentioned in cases of 
imperfect specimens and only an iso- 
lated pinna. 

The occurrence of this species in 
Japan had been unknown before the 
writer’s present paper. 

Horizons:—Tc and Td, in the section 
of valley Tamodani, the Ryogadani® 
alternating bed of sandstone and shale, 
the Upper Itoshiro’) sub-group, Fukui 
Prefecture: 

Sample number :—Td-9173, Td-9151, Td- 
0001, Td-0002, Td-0003, Td-9159, Td-9143, 
Td-9160, Td-9161, Td-9164, Td-9149 and 
others. 
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Explanation of Plate 25 


Piss, 1,2. Cladophlebis shimsiiitensiS, TABI Aveann. e-em -beiieneite-eastanee aes ata ett gaye scieateteeaeee 166 
1. Posterior pinnae (Td, Reg. no. Td-0001) 
2. Middle portion of frond (Td, Reg. no. Td. 0002) 
(Photo. by T. Kimura, all in natural size.) 
igs. a, bs. Cercis Endot SUZUKT, DEW, SPECIES) Secnmecescancetessaesaestn omens eeeeieeeen ee eee seats ieee Reset 170 


Collected by K. Suzuxr from the Middle part of Fujitoge formation exposed along 
upper of the Hara River, about 900m. northeast of Kobusegawa, Yamato Town, 
Yama-gun, Fukushima Prefecture, Honshu, Japan, 
FAs Ci: (C7 E1S SP om wesesesnncsssicosasaplarelarssstacn scence svamndasapseibe sees sue cucu: chaning nee hea Saat ae eee eee eee eee 170 
Collected by K. Suzuxr, from the lower part of the Fujitoge formation exposed 
at Shirokozawa Lingite-mine, Yamato Town, Yama-gun, Fukushima Prefecture, 
Honshu, Japan. 
Figures are all natural size. 
(The specimens of figs. a-c are stored in the Institute of Earth Sciences, Department of 
Arts and Sciences, Fukushima University.) 


Kimura: Cladophlebis shinshuensis TATEIWA Plate 25 


Suzuki: Cercis in Japan 
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3382. ON THE OCCURRENCE OF CERCIS IN JAPAN* 


KEIJI SUZUKI 


Department of Arts and Sciences, Fukushima University 


AAs 4 Cercis BRoPFEHICOWc: 


AA Ck, Cercis (tHE CAIKRE GI) FAS, EO 


BOER e UC 1926 ic KrysHrorovitcn MIRE OLE LOBHS!. LOL CHUM 
FABRICS LOCOS OT, Cercis CEC FSPE5 PI RMBHLO. SH, MBA KAM 
Fel (ESB SrfEZeV. L FRR) 0, Cercis ICES PF AILBEAWK LEDS, ERLE. 
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The genus Cercis is one of the old 
genera of dicotyledonous plants, being 
known to date back to the Paleogene 
and is readily recognized by its well 
marked foliar characters such as out- 
line and nervation. The fossils of this 
genus are rather common in the Paleo- 
gene of North America but show a 
decline in the Neogene, which is more 
marked in the Recent. 

In North America there are three 
species recorded from the Paleogene 
deposits, but only one or two from the 
Miocene and Pliocene. Besides these 
there is one species known from Europe 
(Heer, 1856) and two from Asia. Thus, 
so far as literature is concerned, the 
genus seems to be confined in its geo- 
logical and geographical distribution 
to the Northern Hemisphere. ~< 

Among the Asiatic species, Cercis 
miochinensis Hu et Cuanry (1940, p. 51, 
pl. 26, figs. 3-5) has been reported from 
the Miocene of Shantung, China, aud 
C. japonicum Krysutorovitcu (1926, p. 13, 
pl. 3, fig. 2) from the Miocene of Echi- 
go, Japan. However, of these two spe- 


* Received June 20, 1957; read June 15, 1957 
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cies, it is doubtful whether C. japonicum 
really belongs to the genus Cercis, be- 
cause it was described upon poorly 
preserved material. 

Eight living species are known of 
the genus in the Northern Hemisphere. 
Of them, two occur in North America, 
five in China and one grows in the 
Mediterranean region. The contrasting 
living and fossil distribution of the 
genus is interesting, particularly from 
the present discovery of additional un- 
doubted material from Japan, which is 
thought to have bearing on the prob- 
lem relating to the remote distribution 
of the known species. 

The distributions of the known liv- 
ing species are as follows. Cercis cana- 
densis LinNAEus is restricted in distri- 
bution to along the Mississippi River 
and C. reniformis ENcLter from Texas to 
the Sierra Madre, both in the warm 
temperate region. Of the five Chinese 
species, Cercis chinensis Bunce is widely 
distributed in Central and Northern 
China and C. racemosa Oxiver at altitude 
of 4000-5500 feet in Central China, while 
the other three species are known only 
from Central and Northern China. 
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As a result of the writer’s geological 
observations in the Tertiary terrain of 
the Aizu Basin, Fukushima Prefecture, 
well preserved specimens referable to 
the genus Cercis have been found. 
These described in the present article 
are from the Miocene or Lower Pilo- 
cene Fujitoge formation. This forma- 
tion is rich in plant remains and 
among them such as the following are 
characteristics, namely: Fagus palaeo- 
crenata Oxursu, Zelkova Ungeri Kovats 
and Liquidambar formosana Hance. 


Descriptions of Cercis species 


Cercis Endoi, sp. nov. 
Plate 25 Figures a, b. 


Description:—Leaves broadly ovate 
but asymmetric in outline, ca. 9cm. 
long and ca. 8.5cm. wide; asymmetric 
form especially distinct at the apical 
part, margin entire, base slightly cor- 
date, apex acuminate. Seven palmative 
primary nerves stout, lateral primaries 
on each side of midrib asymmetric, 
inner ones diverging from the midrib 
at angles of ca. 30 degrees and outer 
ones from the midrib at angles of ca. 
75 degrees, respectively reached near 
the margin upcurving toward the api- 
cal part. Secondary nerves numerous, 
the ones diverging from the midrib at 
angles of 40-50 degrees, and not found 
in the lower half, the others diverging 
from the lateral primaries at angles of 
ca. 40 degrees, making camptodrome 
near the margin with the primary 
nerves. Lateral tertiary nerves distinct, 
making the polygonal meshes with the 
other certiary nerves. Texture rather 
thin. Petiole not preserved. 

Remarks and Comparison:—The pre- 
sent materials are. all asymmetric in 
form being especially distinct at the 


apical part, as shown in the annexed 
figures. The leaves at the tip of the 
younger twigs of Cercis chinensis BuncE 
is the most similar to the present one 
among the living species, and the leaves 
of C. racemosa Oriver resemble the pre- 
sent one in the leaf form and the ner- 
vation. However, the leaves at the tip 
of the young twigs of Cercis chinensis 
Bunce, never have very acuminate apex 
and seven. obvious palmative nerves as 
seen in the present materials. 

Of the known fossil species, my spe- 
cimens resemble certain form of Cercis 
miochinensis Hu et Cuaney (1940, p. 51, 
Pl. 26, Fig. 3) in the leat form-and 
nervation, but differ from it in the 
apical form of leaf and in the details 
of the nervation. Of the American 
fossil species, none is similar to the 
present specimens. The present speci- 
mens are somewhat similar to Cercis 
cyclophylla A. Braun (in Heer, 1856, p. 
107; Tat., CXXXIT, Fis. 35) from ine 
Miocene of Switzerland. 

Locality:—The upper course of Hara 
River, about 900 m. Northeast of Obuse- 
gawa, Yamato Town, Yama-gun, Fuku- 
shima Prefecture, Japan. 

Geological horizon:—Middle part of 
the Fujitoge formation, Upper Mio- 
cene or Lower Pliocene. 


Cercis sp. indet. 
Plate 25, Figure c. 


A single fragmental leaf. This leaf 
is small, and it differs from Cercis 
Endoi Suzuxt by both cordate apex and 
nervation. The leaves with these 
characters are sometimes recognizable 
at the lower part of the twigs of Cercis 
chinensis Bunce. 

Locality :—Shirokozawa _ lignite-mine, 
Yamato Town, Yama-gun, Fukushima 
Prefectiure, Japan. 
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Geological horizon :—Lower part of the 
Fujitoge formation; Upper Miocene. 

The writer wishes to offer his war- 
mest thanks to Dr. S. Envo for his kind 
encouragement to my _ palaeobotanical 
works. The writer is also indebted to 
Dr. K. Huzroxa for his kind advices. 
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338. A SHORT NOTE ON LONSDALEOIDES TORIYAMAI MINATO* 


MASAO MINATO and MAKOTO KATO 


Department of Geology and Mineralogy, Hokkaido University. 


Lonsdaleoides toriyamai MiINavro (COV : PORN) Lonsdaleoides toriyamai Minaro OR 
stHbis k OVE MEIC OVC POR SILER, PEO 4 DICOV>C fe ia 1 2 hee 


Very recently the senior author re- 
ceived several specimens of a fossil cor- 
al which were sent by Prof. E. Taxa- 
uasHt Of Yamaguchi Univ. for study. 
All these specimens are specifically 
identifiable to Lonsdaleoides toriyamai 
Minato with certainty by microscopical 
study, as will be later described in this 
note. 

This species was first established by 
the senior author based on materials 
presented by Prof. R. Toriyama, Kyu- 
shu Univ., which were, according to his 
verbal information, collected by him 
from the Fusulinella limestone develop- 
ing at Kyowa-Mura, Mine-Gun, Yama- 
guchi Prefecture. 

This was reported by the senior 
author in a former paper (M. Minato, 
1955). 

Meanwhile, information has recently 
been received through letter from Prof. 
Tortryvama that the holotype specimen 
of this species was not collected from 
Kyowa-Mura, but was truely derived 
from the limestone developing at a 
short distance northeastward from Oh- 
kubo, Ouda (Ohta)-Machi, (now Mito- 
Machi), Mine-Gun, Yamaguchi Prefec- 
ture, and further, that the stratigra- 


* Received Feb. 22,1957; read Sept. 28, 1957. 
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phical horizon of this coral is, for cer- 
tain his so-called Cm a= Profusulinella 
zone. Accordingly it is proposed here 
to revise the former description in re- 
spect to the locality and the geological 
horizon of the holotype of Lonsdaleoides 
toriyamat Minaro. 

The new specimens lately sent by 
Prof. Taxanasnur to the senior author 
were collected, according to his infor- 
mation by letter, from two localities: 
one is quite the same place, where the 
holotype specimen of this species was 
found, while the other locality is at a 
limestone quarry at Isa, Mine City, Ya- 
maguchi Prefecture. 

Although the exact place of the sec- 
ond locality is unknown today to the 
writers in more exact detail, the speci- 
mens must have been discovered at a 
locality where the Lower Permian lime- 
stone should be developed, according 
to the geological map recently publish- 
ed by Prof. Toriyama. 

However, it is almost impossible to 
imagine this coral to show such a long 
geological range as from the Middle 
Carboniferous to the Permian in age, 
therefore inquiry was made of Prof. 
Toriyama, whether the Middle Car- 
bonifeous deposits are really developed 
near Isa or not. 
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In this regard Prof. Toriyama is kind 
enough to inform that there develops 
limestone which perhaps is correlable 
to his Profusulinella zone even in the 
area near Isa, especially in the north 
or northeast of Maruyama, although 
the existence of such formation was 
not indicated in his geological map 
lately published. So it is now suppos- 
ed that this species may have been also 
derived from the Middle Carboniferous 
deposits at the second locality near Isa. 

Before going into a description of 
new specimens, the writers wish to ex- 
press sincere thanks to Professors Ta- 
KAHASHI and Toriyama for their kind 
help in this study. 


Description of species 


Genus Lonsdaleoides Herirscu, 1936 
em. Minato, 1955 


Lonsdaleoides toriyamai Minato 
Text-fig. 


1955. Lonsdaleoides torivamai, Minato: Jap- 
anese Carboniferous and Permian 
Corals. Jour. Fac. Sci. Hokkaido Univ., 
ser. IV, vol. 9, no. 2, pp. 165-167, pl. 3, 
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Corallum fasciculate. Corallites cy- 
lindrical, usually closely disposed and 
rarely in contact with each other, while 
sometimes they are dendroid and new 
corallites seem to be arisen from the 
peripheral part of the old ones. 

Calicular diameter ranging from 10 
to 20mm. in the ephebic stage. 

Outer wall very thick, the inner sur- 
face of which represents considerable 
convexity towards the central area in 
the interseptal space, as is shown in 
Text-fig. 

Outer zone provided with lonsdaleoid 
dissepiments in generally very wide, 
but its width of is not uniform 
throughout the corallite in a cross sec- 
tion, even in the mature stage; in one 
side this is more wide than the other 
and it is often disappearing in one por- 
tion. In an immature stage such lons- 
daleoid dissepiments are a little deve- 
loped and ina still younger stage they 
are completely lacking. 

Septa in two orders. Major septa 
thick, numbering 24 to 34 in the ephe- 
bic stage, extend into the columella 


Text-fig. Lonsdaleoides toriyamai Minato (x 4) 
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but never directly unite with it in the 
ephebic stage, although only the coun- 
ter septum is firmly united with the 
columella in the early stage of the on- 
togeny. The major septa start to grow 
from the outer wall in the younger 
stage and there is never left an area 
entirely without septa near the outer 
wall. As the corallite grows larger, 
there appears an area occupied by 
lonsdaleoid dissepiments and thus the 
major septa become not connected 
with the outer wall. Minor septa alter- 
nating with the major ones are fairly 
long, usually about two-thirds the 
length of the latter. Both of them are 
strongly thickened at the thecal region 
to form a distinct stereotheca. 

There is no marked fossula. 

The axial complex is much compli- 
cate in the mature stage, the outline 
of which is sub-elliptical in cross sec- 
tion. It is composed of a thick median 
plate, axial tabellae and septal lamel- 
lae; all of them are strongly thickend 
by stereoplasmic deposits, and thus it 
reminds one of the columella of the 
genus Carcinophyllum. 

In neanic stage, the septal lamellae 
and axial tabellae are, however, more 
closely disposed with respect to each 
other and in still younger stage, the 


axial structure of this species is ob- 
served to be a compact, solid columella, 
like the genus Cionodendron or Lopho- 
phyllidium. 

Localities and Registration numbers :— 
Ohkubo, Oda, Mito-Cho (Machi), Mine- 
Gun, Yamaguchi Prefecture. U.H.R. 
12708 (i-v). 

Isa quarry, Isa-Cho(Machi), Mine-City, 
Yamaguchi Prefecture. U.H.R. 12709 
(i-iv). 


References 


Benson, W.N. and Smiru, S. (1923), Rugose 
Corals from the Burindi Series (Lower 
Carboniferous) of New South Wales. 
Quart. Jour. Geol. Soc., vol. 79, pp. 156- 
fale 

Heritscu, F. (1936), Korallen der Moskauer-, 
Gshel- und Schwagerinen-Stufe der 
Karnischen Alpen. Palaeontogr. Bd. 83, 
Abt. A, S. 99-162. 

Jerrorps, R.M. (1947), Pennsylvanian Lo- 
phophyllidid Corals. Univ. Kansas, Pale- 
ont. Contrib. no. 1. 

Minato, M. (1955), Japanese Carboniferous 
and Permian Corals. Jour. Fac. Sci. Hok- 
kaido Univ., ser. IV. vol. 9, no. 2, p. 202. 

TortvyaMa, R. (1954), Geology of Akiyoshi. 
part. I. Mem. Fac. Sci. Kyushu Univ., ser. 
D, vol. 4, no. 1, pp. 39-97. 


Trans. Proc. Palaeont. Soc. Japan, N.S., No. 29, pp. 175-183, pl. 26, April 10, 1958 


334. ON SOME CEPHALASPID OPISTHOBRANCHIA 
FROM THE JAPANESE MIOCENE* 


JUNJI ITOIGAWA 


Institute of Earth Science, Nagoya University 


FST TENG Cem: Sa + BREE + FRO 3 APBD. OPE LCRA «16 fico Bho 
Bitte {j.., Pupa hiyoshiensis, Retusa (Coelophysis) .shukuborensis, Volvulella minoensis, V. 
yamauchii, Eocylichna habei, E. tokiensis, Decorifer ena 7 SfFiDFRRR G52. SEX 


Introduction and Acknowledgements 


Many Recent and fossil species of the 
Cephalaspid Opisthobranchia of the 
seas around and the Pliocene and later 
rocks in Japan have been described and 
reported by various authors. However, 
the present knowledge of the Miocene 
species of this subclass is very meagre, 
but for some contributions made by 
M. Yoxoyama, JT. Taxreyama and Y. 
Oruxa. ~ This scarcity of criteria is 
chiefly attributed to the minute and 
fragile shells, so as good preservation 
be rare and as aptly be overlooked. 

The present writer is studying the 
stratigraphy and paleontology of the 
Miocene rocks that are called the First 
Paleo-Setouchi supergroup (Ixesr, 1951; 
Irorcawa, 1955a, b, 1956). He has al- 
ready reported his works in «part on 
the Mizunami and Tsuzuki Miocene 
groups in the mid-west region of this 
country. ‘ 

In this paper, 16 forms of the opistho- 
branch mollusks of the Cephalaspid 
group are described. These are col- 
lected from the Mizunami, Tsuzuki and 
Fujiwara groups. They are: 


* Received June 22, 1957; read June 15, 1957. 


“ Acteon”’ sp. indet. 

Pupa hiyoshiensis n. sp. 

Ringicula (Ringiculina) minoensis TAKE- 

YAMA 

R. (Ringiculina) sp. indet. 

Cylichnatys sp. indet. 

Retusa (Coelophysis) shukuborensis n. sp. 

R. (Coelophysis) sp. indet. 

Volvulella minoensis n. sp. 

V. yamauchii n. sp. 

a SD: 

Eoscaphander corpulenta (YOKOYAMA) 

Focylichna habei n. sp. 

FE). tokiensis n. sp. 

E.. affabilis (YOKOYAMA) 

Cylichna sp. indet. 

Decorifer ena n. sp. 

The writer is indebted to Prof. J. 
Maxryama for instruction in prepara- 
tion of this paper and to Drs. T. Kuro- 
pa and T. Hase for informations on 
malacology. Thanks are due to Mr. 
T. Saxamoro who kindly offered the 
specimens of the Fujiwara group and 
also to Mr. Katsumi Yamaucni who as- 
sisted the writer in the fields. 


Description of Species 
Family Pupidae 
Genus Acteon Montrort, 1810 


“ Acteon” sp. indet. 
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Plate 26, Figure 1. 


Shell small, ovate; spire short, coni- 
cal; protoconch unknown, remaining 
whorls 5, with deep suture forming a 
shoulder at the upper edge of the 
whorls; body-whorl large, occupying 
about three-fifths of the shell length; 
surface with about 30 spiral cords in 
body-whorl (unknown on the upper 
whorls), separated by narrow sulci; 
sulci finely latticed by raised lines of 
growth; aperture ovate, narrow and 
bluntly pointed above, rounded below; 
columella part unknown. Length, 8 
mm., diameter, 4mm. 

Many cast specimens are at hand. 
All the columella parts are broken, so 
that it is difficult to determine the 
generic status whether Acteon or Pupa. 
Apparently it is resembled to Acteon 
nipponensis (Yamakawa, 1911), but the 
latter has a longer and narrower body- 
whorl. 

Geological occurrence :—Toyoda forma- 
tion, Fujiwara group. 

Locality:—SF 6 (Fujiwara Range, Fu- 
jiwara, Nara City). 


Genus Pupa Roépine, 1798 
Pupa hiyoshiensis n. sp. 
Plate 26, Figures 2a, b. 


Shell small, ovate; spire conical with 
narrowly canaliculated suture; whorls 
7, somewhat convex; surface sculptur- 
ed with 5 punctured spiral grooves ex- 
cept smooth embryonal whorl; body 
whorl large, occupying about five- 
sevenths of shell length; aperture nar- 
row, widened and rounded in front; 
outer lip arcuated; columella some- 
what callus with 2 folds; lower fold 
strong, upper one weak, narrow. 

Dimensions :—Length, 7.0mm.,  Dia- 
meter, 3.2 mm. 


Holotype :—JC1500012, Paratype :—JC 
1500013. 

Remarks :—This species is closely al- 
lied to Pupa strigosa (Gourp, 1859) in 
general feature, but it is distinguished 
from the latter by the features of colu- 
mella. Acteon ozawai Oruxa, 1938, from 
the Shobara Miocene, is another species 
allied to this, but present species has 
a more ovate shell with 2 columella 
folds. 

Type Locality:—M 20, River-side cliff 
of Shukubora valley about 100m. SW 
of the bridge at S of Shukubora, Hiyo- 
shi-cho, Mizunami City. 

Geological occurrence :—Shukunohora 
sandstone, Mizunami group. 

Associated fossils :—Same with the one 
of Retusa shukuborensis n. sp. 


Family Ringiculidae 
Genus Ringicula Dresuayes, 1838 
Subgenus Ringiculina Monterosato, 1884 


Ringicula (Ringiculina) minoensis 


TAKEYAMA 


Plate 26, Figures 3, 4. 


1935. Ringicula (Ringiculella) minoensis Ta- 
KEYAMA, The Venus, vol. 5, p. 84, pl. 
6, figs. 36-39. 


Geological occurrence :—Shukunohora 
sandstone, Mizunami group. 

Locality :—M 20 (Shukubora, Hiyoshi- 
cho, Mizunami City, Gifu Prefecture). 


Ringicula (Ringiculina) sp. indet. 
Plate 26, Figure 5. 


Shell small, ovately globose, with 
moderately short spire; protoconch un- 
known, remaining whorls 4, slightly 
convex, separated by impressed suture; 
sculpture consisting of flat-topped_ spi- 
ral ribs separated by narrower inter- 
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spaces; ribs 9 on the penultimate 
whorl; last whorl large, slightly less 
than 3/4 the total shell height; com- 
plete aperture, lip and columella un- 
known except the trace of 2 columella 
folds. Length, 3mm., diameter, 2.1 mm. 

Ill-preserved 4 specimens are at hand. 
This species is distinguishable from 
the allied Miocene species such as R. 
ninohensis Oruxa, 1934, R. ninohensis 
kiiensis Taxryama, 1935, R. minoensis 
Taxeyama, 1935 and R. fragilis Taxe- 
yams, 1935 in having the globular shell 
with lower spire and large body-whorl. 
Investigation will be postponed until 
discovery of sufficient material. 

Geological occurrence :—Toyoda forma- 
tion, Fujiwara group. 

Locality :—SF 6 (Fujiwara Range, Fu- 
jiwara, Nara City). 


Family Atyidae 
Genus Cylichnatys Kuropa et Har, 1952 


Cylichnatys sp. indet. 
Plate 26, Figure 6. 


Shell small, rather thin, ovate, slight- 
ly truncated at the apical end, rounded 
at the lower end; spire concealed, con- 
cave, but not perforated; surface with 
fine spiral striae and longitudinal 
growth line; aperture narrow, arched, 
dilated below; outer lip thin, some- 
what arched; columella margin short, 
faintly thickened with a fold; um- 
bilicus narrow, slit-like. Length, 5.0 
mm., diameter, 2.7 mm. 

Only two specimens were obtained. 
The ovately subcylindrical shell form 
is a remarkable feature not known 
among the Japanese Recent and fossil 
species. Complete description is post- 
poned. 

Geological occurrences :—(1) Kubohara 
sandstone, Mizunami group, (2) Tsuki- 


yoshi member, Mizunami group. 

Localities :—(1) I 111 (Kamigiri, Iwa- 
mura-cho, Ena-gun, Gifu Prefecture), 
(2) M 17’-0 (Anabora, Akiyo-cho, Mizu- 
nami City). 


Family Retusidae 
Genus Retusa Brown, 1827 
Subgenus Coelophysis, Fiscurr, 1833 
Retusa (Coelophysis) shukuborensis n. sp. 
Plate 26, Figures 7a, b, 10. 


Shell small, subcylindrical, constrict- 
ed in the middle, truncated at the apical 
end, rounded at the lower end; spire 
deeply sunken; body-whorl equal to 
whole length of the shell; surface with 
somewhat coarse longitudinal growth 
lines; aperture narrow, as long as the 
shell length, linear above, abruptly 
widened below; outer lip straight or 
slightly constricted in the middle; 
columella lip oblique without fold; 
umbilicus more or less opened. 

Dimensions :—Length, 2mm., diameter, 
1.2 mm. 

Holotype :—JC 1500002, 
1500003. 

Remarks :—This shell is distinguisha- 
ble from R. minima Yamakawa, 1911 in 
having the shorter shell, more deeply 
sunken spire, opened umbilicus and 
not having any columella fold. 

Type Locality:—M 20, River-side cliff 
of Shukubora valley about 100m. SW 
of the bridge at S of Shukubora, Hiyo- 
shi-cho, Mizunami City, Gifu Prefec- 
tune: 

Geological occurrence : — Shukunohora 
sandstone, Mizunami group. 

Associated fossils:—Miogypsina  kotoi 
Hanzawa, Operculina complanata japonica 
Hanzawa, Aloidis nisataiensis OruKa, 
Cavilucina kitamurai (Harai et Nistyama), 


Paratype :—JC 
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Turbo ozawai (OruKa) etc. 


Retusa (Coelophysis) sp. indet. 
Plate*26, Figure 11. 


Shell small, subcylindrical, stuggy, 
rounded at the lower and upper parts; 
spire sunken, immersed in later whorls; 
body-whorl equal to shell length; sur- 
face with coarse growth lines; aperture 
narrow, as long as shell height, linear, 
slightly expanded at the lower one- 
third; outer lip straight, more or less 
constricted in the middle; inner lip 
oblique, with a fold. Length, 2.6mm., 
diameter, 1.8 mm. 

Only one specimen is under examina- 
tion. But stuggy shell is so-character- 
istic as a more material will show 
the new species. This form differs 
from R. shukuborensis n. sp. in posess- 
ing a more stuggy shell with shallow 
sunken spire and a columella fold. 

Geological occurrence: — Tsukiyoshi 
member, Mizunami group. 

Localily:—M 400 (Tsukiyoshi, Akiyo- 
cho, Mizunami City, Gifu Prefecture). 


Genus Volvulella Newron, 1891 


Volvulella minoensis n. sp. 
Plate 26, Figures 8a, b, 9. 


Shell small, solid, elongately subfusi- 
form, centrally ventricose, with a 
sharply pointed apex and narrowly 
rounded base; whorls convolute, only 
the last visible, produced to a sharp 
point above, apical part provided with 
a feeble split; surface polished, sculp- 
tured with weak, fine spiral striae on 
the terminals; aperture as long as the 
shell, very narrow and sharply arcuate, 
thin, extending above to the apex and 
base; inner lip covered by a narrow 
callus; columella short, oblique; um- 


bilicus narrow, slit-like. 

Dimensions :—Length, 3.7mm.,  dia- 
meter, 1.4 mm. 

Holotype :—JC 1500004, 
1500005. 

Remarks:—This shell is easily dis- 
tinguished from YV. radiola (A. Apams, 
1862) by the more narrowly fusiform 
shape with sharp apex and absence of 
columella fold. V. tokunagai Maxiyama, 
1927 is closely related to this species, 
but the former has a subcylindrical 
shell with more blunt apex and colu- 
mella fold. 

Type Locality:—M 20, Shukubora, Hi- 
yoshi-cho, Mizunami City, Gifu Prefec- 
ture. 

Geological occurrence :—Shukunohora 
sandstone, Mizunami group. 

Associated fossils :—Same with the one 
of Retusa shukuborensis n. sp. 


Paratype :—JC 


Volvulella yamauchii n. sp. 


Plate 26, Figures 13, 14. 


Shell small, elongate, subcylindrical, 
tapering to a pointed apex and nar- 
rowly rounded base; whorls convolute; 
surface polished, smooth in the middle, 
spirally striated on the terminal por- 
tions; striae indistinct, weak; aperture 
as long as the shell length, narrow, 
linear, slightly expanded below; outer 
lip arcuate, thin; inner lip covered by 
a narrow callus; columella oblique, 
smooth, without a fold; umbilicus nar- 
row, slit-like. 

Dimensions :—Length, ca. 5mm., dia- 
Me ueic, lfoyigavan. 

Holotype :—JC 1500006, 
1500007. 

Remarks :—The elongate form of this 
new species is the conspicuous feature 
and is distinguished from the another 
species. The preceding species is like 
the present species, but the latter has 


Paratype :—JC 
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the more elongate and narrower shell 
with the blunt apex. This species is 
named in honor of Mr. Katsumi Yama- 
ucnt who helped the writer in the 
fields. 

Type Locality: —M 20, River-side cliff 
of Shukubora valley about 100m. SW 
of the bridge at S of Shukubora, Hiyo- 
shi-cho, Mizunami City, Gifu Prefec- 
UTES : 

Geological occurrences :—(1) Shukubora 
sandstone, Mizunami group, (2) Toyoda 
formation, Fujiwara group. 

Localities:—(1) M 20 (type locality), 
(2) SF 6 (Fujiwara Range, Fujiwara, 
Nara City). 

Associated fossils :—(1) Same with the 
one of Retusa shukuborensis n. sp., (2) 
Chlamys kokawat Saxamoro (MS), Cras- 
satellites makiyamai Saxamoro (MS), 
Nassarius simizui Oruxa, Protorotella 
yuantaniensis Maxiyama, Calyptraea tu- 
bura OruKa. 


Volvulella sp. 
Plate 26, Figure 17: 


Only two imperfect specimens are 
under examination. It resembles to V. 
minoensis n. sp. but has more elongated 
and cylindrical shell. Specific deter- 
mination is postponed. 

Geological occurrence: — Tsukiyoshi 
member, Mizunami group. 

Localities :—M 31-1 and M 31-2 (Kuji- 
Ti, bor City, Gifu’ Prefecture): 


Family Triclidae 
Genus Lescaphander Hasr, 1952 
Eoscaphander corpulenta (YoxoyAMa) 


Plate 26, Figure 21. 


1926. Cylichna corpulenta YOKOYAMA, Jour. 
Fac. Sci. Imp. Univ. Tokyo, sec. II, vol. 
il Bie, Gy 8 AUG Ale Zaye Bia yp ary 


Shell large, thin, ovate, tapering to 
apical end; whorls convolute, only the 
last visible; vertex concave but details 
unknown; surface with spiral threads 
and growth lines; spirals fine, nu- 
merous, broader than interspaces, inter- 
calated by fine, weak striae; growth 
line fine, cancellate at the interspaces 
of spirals; aperture large, widened on 
the lower half; outer lip arched; inner 
lip short, slightly arched; no umbilicus. 
Length, 34.3mm., diameter, 19.5 mm. 

Only few ill-preserved specimens 
were obtained. This is a characteristic 
species as noted by Yoxoyama. This 
species falls to the genus Loscaphander 
in general feature, i.e. shell form, 
sculpture etc. 

Geological occurrences :—(1) Kubohara 
member, Mizunami group, (2) Yamano- 
uchi member, Mizunami group, (3) Tsu- 
kiyoshi member, Mizunami group, (4) 
Toyoda formation, Fujiwara group. 

Localities :—(1) I 111 (Kamigiri, Iwa- 
mura-cho, Ena-gun, Gifu Prefecture), 
(2) M 52 (Sakurado, Mizunami City), (3) 
M 17’-2 (Anabora, Akiyo-cho, Mizunami 
City), (4) SF 6 (Fujiwara Range, Fuji- 
wara, Nara City). 


Genus Hocylichna Kuropa et Hapr, 1952 


Eocylichna habei n. sp. 
Plate 26, Figures 15a, b. 


Shell small, solid, elongated, cylindri- 
cal, slightly tapering at both ends, 
more or less constricted in the middle 
on the immature specimens; whorls 
convolute, only the last visible; vertex 
truncated and deeply excavated; sur- 
face polished, smooth except the fine 
growth lines; aperture narrow, linear, 
widened below; upper margin produced 
upwards; outer lip nearly straight 
descending rounded base; columella 
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margin short, oblique, with a obtuse 
fold; umbilicus almost closed. 

Dimensions :—Length, 2.7mm.,_ dia- 
meter, 0.8 mm. 

Holotype :—-JC 1500008, Paratype :—JC 
1500009. 

Remarks:—This shell is similar to 
Eocylichna musashiensis (Toxunaca, 1906) 
but the former has a larger and more 
elongated shell with the wider dilation 
at the base of the aperture. Locylichna 
braunsi (Yokoyama, 1920) closely related 
to this new species in general form 
but the transverse line in the former 
species is not visible in the latter. 

Type Locality:—M 20, River-side cliff 
of Shukubora valley about 100m. SW 
of the bridge at S of Shukubora, Hiyo- 
shi-cho, Mizunami City, Gifu Prefec- 
ice: 

Geological occurrence :—Shukunohora 
sandstone, Mizunami group. 

Associated fossils :—Same with the as- 
sociated fossils of Retusa (Coelophysis) 
shukuborensis n. sp. 


Eocylichna tokiensis n. sp. 
Plate 26, Figures 16a, b. 


Shell small, solid, cylindrically ovate, 
centrally ventricose, spire convolute; 
vertex depressed, concave with a small 
pit at the bottom; surface polished, 
smooth, in the middle, spirally striated 
on the terminal portion; sculpture con- 
sisting of 10-13 subequal, distant striae 
on the base and 7-9 similar ones on 
the top; growth line visible; aperture 
narrow, widened at the both ends, up- 
per margin produced upwards and 
lower margin rounded below; outer lip 
rather straight; columella somewhat 
callus with a obtuse fold; umbilical 
chink narrow. 

Dimensions :—Length, 
meter, 1.9 mm, 


3.9mm., dia- 


Holotype :—JC 1500010, 
1500011. 

Remarks:—This shell resembles to 
Eocylichna braunsi (Yokoyama, 1920) but 
differs in its short and ovate shell. It 
is easy to distinguish the present spe- 
cies from E. soyoae Hasr, 1954 by the 
spiral ornamentation on the terminal 
portions. 

Type Locality:—M 20, River-side cliff 
of Shukubora valley about 100m. SW 
of the bridge at S of Shukubora, Hiyo- 
shi-cho, Mizunami City, Gifu Prefec- 
pare, 

Geological occurrences :—(1) Shukuno- 
hora sandstone, (2) Tsukiyoshi mem- 
ber, (3) Kubohara member, Mizunami 
group, (4) Miyamura member, Tsuzuki 
group. 

Localities :—(1) M 20 (Type Locality), 
(2) M 17’-0, M 17-1 (Anabora, Akiyo- 
cho, Mizunami City), (3) I 246 (Naka- 
nishi, Yamaoka-cho, Ena-gun, Gifu Pre- 
fecture), (4) O 13-1 (Ofuku, Ujidawara- 
cho, Tsuzuki-gun, Kyoto Prefecture). 

Associated fossils :—(1) Same with the 
one of Retusa (Coelophysis) shukuborensis 
n. sp., (2) Felaniella usta (Goutp), Tapes 
sivatoriensis (Oruxa), Turritella s-hatati 
Nomura, Huspira meisensis Maxkiyama, 
Nassarius simizui Oruxa, (3) Nippono- 
marcia nakamurai Ixesr, Tapes siratori- 
ensis (Oruxa), Pillucina yokovamai (Oru- 
Ka), Nassarius simizui Oruxa, Protorotella 
depressa Maxtryama, (4) “Ostrea” sp., 
Nassarius simizui Oruxa, Cerithium an- 
cisum (Yoxoyama), C. cfr. otukai Nomura. 


Paratype :—JC 


Eocylichna affabilis (Yoxoyama) 
Plate 26, Figures 12, 20. 


1926, Cylichna affabilis YOKOYAMA, Jour, Fac. 
Sci. Imp. Univ. Tokyo, sec. II, vol. 1, pt. 
Yea \Ohy PAG AON, AAs aalemse IL, 


Only ill-preserved cast specimens are 
at hand. But it seems to fall within 
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the limit of “Cylichna” affabilis Yoxo- 
yama Seeing the general features. The 
deeply excavated but not perforate 
vertex indicates that this species be- 
longs to the Genus Eocylichna. 

Geological occurrences :—(1) Maki silt- 
stone, (2) Tsukiyoshi member, Mizunami 
group, (3) Miyamura sandstone, Tsuzu- 
ki group. 

Localities :—(1) I 373, I 185 (Agi, Agi- 
mura, Ena-gun, Gifu Pref.), I 124, I 533, 
I 383 (NE of Nouchi, Agi-mura), I 158 
(Shinbara, Agi-mura), (2) M 32-1 (Kuji- 
it. lok City, Git Pret, (3) O-113 
(Chaya, Ujidawara-cho, Tsuzuki-gun, 
Kyoto Prefecture.). 


Genus Cylichna Loven, 1847 


Cylichna sp. indet. 
Plate 26, Figure 18. 


Shell rather medium, thick, cylindri- 
cal; spire concealed; vertex truncated, 
only showing a very small excavation, 
but not perforated; sculpture reticulat- 
ed consisting spirals and longitudinal 
growth lines; spiral threads fine, dense, 
coarser to the upper part; aperture 
dilated anteriorly, apertural margin 
and columella part unknown; no um- 
bilicus. Length, ca. 8.5mm., diameter, 
3.2 mm. 

Only two broken specimens are at 
hand. However, it is evident that this 
shell belongs to the genus Cylichna be- 
cause of the features of the apex. It 
appears as a promising unique species. 

Geological occurrences :—(1) Kubohara 
sandstone, Mizunami group, (2) Toyoda 
formation, Fujiwara group. 

Localities :—(1) I 113 (Kamigiri, lwa- 
mura-cho, Gifu Pref.) (2) SF 6(Fujiwara 
Range, Fujiwara, Nara City). 


Genus Decorifer IrEpar, 1937 


Decorifer ena n. sp. 


Plate 26, Figures 19a, b. 


Shell small, solid, subcylindrical, 
pointed above and rounded below; 
whorls five; spire conical, occupying 
about two-sevenths of the shell length, 
somewhat terraced but not shouldered; 
apex prominent, obliquely immersed in 
later whorls; suture distinct, shallow, 
not channeled; surface smooth except 
for fine growth line; aperture nearly 
equal to the height of the body-whorl, 
thin, narrowed above, dilated and 
rounded below; outer lip straight; 
inner lip with a callus; columella fold 
obsolete. 

Dimensions :—Length, 
meter, 2.0 mm. 

Holotype :—JC 1300163, 
1300164. 

Remarks :—This shell is similar to D. 
imsignis (Pirspry, 1904), but it differs 
from the living species in having the 
higher spire but no columella fold. D. 
longispirata (Yamakawa, 1911) is another 
allied species, but it has narrow shell 
with the terraced higher spire and the 
folded columella. 

Type Locality :—I 246, Nakanishi, Ya- 
maoka-cho, Ena-gun, Gifu Prefecture. 

Geological occurrences :—(1) Kubohara 
sandstone, (2) Maki siltstone, (3) Shuku- 
nohora sandstone and (4) Tsukiyoshi 
member, Mizunami group. 

Localities :—(1)-a. I 246 (type loc.), I 
446 (Nakanishi, Yamaoka-cho, Ena-gun, 
Gifu. Pref.), I 58 (Agi-mura, Ena-gun, 
Gifu Pref.), I 110 (Kamigiri, Iwamura- 
cho, Ena-gun, Gifu Pref.), (1)-b. I 111, 
I 113 (Kamigiri, Iwamura-cho, Ena-gun, 
Gifu Prefs;8@) 1 Vel i2l Wasi Ace 
mura, -“Ena-gun, ‘Gifu~ Pref), “S)eeM 
20 (Shukubora, Hiyoshi-cho, Mizunami 
City), (4)-a. M 2, M 5-2 (Tsukiyoshi, 
Akiyo-cho, Mizunami City), (4)-b. M 
17-2, M 17’-0 (Anabora, Akiyo-cho, Mizu- 
nami City), (4)-c. M 32+1, M 31-1 


Siaven.,, ble 


Paratype :—JC 


182 Junji Iroigawa 


(Kujiri, Toki City). 

Associated fossils:—(1)-a. Same with 
the associated fossils (3) of Hocylichna 
tokiensis n. sp., (1)-b. Dosinia nomurai 
Oruxa, Nipponomarcia nakamurai Ixesr, 
Euspira meisensis Maxtyama, Turritella 
s-hataii Nomura, Glycymeris minoensis 
Irorcawa, Nassarius simizui Oruxa, (2) 


Nipponomarcia nakamurai \xese, Tapes 
siratoriensis (Oruxa), Euspira meisensis 
Maxiyvama, Nassarius simizui OruKa, (3) 
same with the one of Retusa (Coelo- 
physis) shukuborensis n. sp. (4)-a. Cy- 
clina japonica Kamapa, Sanguinolaria 
minoensis (Yokoyama), Saxolucina k-hatait 
(Oruxa), Vicarya yokoyamai Takreyama, 
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Fig. 1. “Acteon” sp. indet., x3, Loc. SF 6(Fujiwara Range, Fujiwara, Nara City).......... W5 
Figs. 2a, b. Pupa hiyoshiensis n. sp., Holotype, Reg. No. JC1500012, x3, Loc. M 20(Shukubora, 
Eivosim-cho.» Viizumatmt= Citys Gill We Enels see neaneecait anaern sce ceer ce eer cen ces aaecehes cea eer 176 
Figs. 3, 4. Ringicula (Ringiculina) minoensis TAKEYAMA, <5, Loc. M 20(Shukubora, Hiyoshi- 
chow Mizanamiu City, (Gut Prete wesestceacsemerceee cee ttececmcte cates tae aee awe tac lore 176 

Fig. 5. Ringicula (Ringiculina) sp. indet., x 5, Loc. SF 6(Fujiwara Range, Fujiwara, Nara 
Gai ye beset hawaaietivo Gatun Laos Seton beanie nn al Re etsneadls onmeea teal gataateaten sate es sit tetelge nies eee eR 176 


Fig. 6. Cylichnatys sp. indet., x3, Loc. I 111(Kamigiri, Iwamura-cho, Ena-gun, Gifu Pref.). 


sw ite alalg chats ea ora ete a uta ng ni hs Se tes aera alee 177 


Figs. 7a, b. Retusa (Coelophysis) shukuborensis n. sp., Holotype, Reg. No. JC1500002, Loc. M 
20 (Shukubora, Hiyoshi-cho. Mizumanail | Citivas Gi hus eet.) si leee nese see rn tae ee ee ester ee eee 177 


Figs. 8a, b. 


Wier, Gs 


Volvulella minoensis n. sp., Holotype, Reg. No. JC1500004, x5, Loc. Same as above 
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Volvulella minoensis n. sp., Paratype, Reg. No. JC1500005, x5, Loc. Same as above. 


Fig. 10. Retusa (Coelophysis) shukuborensis n. sp. Paratype, Reg. No. JC1500003. x7, Loc. Same 


as above. 


Fig. 11. Retusa (Coelophysis) sp. indet., x6, Loc. M 400 (Tsukiyoshi, Akiyo-cho, Mizunami 


GUY) mcaaniceaehcanpilees vepaitesso ance same apleampiae ds saiteeclee cere ea ecire bis aaa Ree MME cen een Meee Tne 178 
Fig. 12. Locylichna affabilis (YOKOYAMA), X2, Loc. 1 373(Agi, Agi-mura, Ena-gun, Gifu Pref.). 
PT RE RR ar non eee erent ance OREM ONC OnA TDA URON ATTA I058 jOvor oosome cas Seducecooee dace: on iladees 180 
Fig. 13. Volvulella yamauchii n. sp., Holotype, Reg. No. JC1500006, x3, Loc. M 20(Shukubora, 
IHivoshi-cho, Mizunaml (Ciiy etree ua: vosteiy neta uke ceee se epe ren Barn aaee me asc earner eee eee 178 
Fig. 14. Volvulella yamauchii n. sp., Paratype, Reg. No. JC1500007, x3, Loc. Same as above. 
DE od ns tne ean To ae ELSE EAE SRA REM Retort Soca OuniGhTe pieei cates eT A ESRI Sete SRE ETE EER ECE EEE 178 
Figs. 15a, b. Eocylichna habei n. sp., Holotype, Reg. No. JC1500008, x7, Loc. Same as above. 
SORE OOD IORI ER OH aC COG a CHOR ACERS CRaPOCer ei aiaan Tact ace tc ani anaa mae RE nm tents Snkeahdih ce) Natt 8 eat hate 179 
Figs. l6a, b. Eocylichna tokiensis n. sp., Holotype, Reg. No. JC1500010, x5, Loc. Same as above. 
ecieadaglied decea Sea shaghang ial ached ald gates dase SEH cg Rew SSE Js loses atone eat MTG aE Ree 180 
His 17. Volwuiclla sp <5, Loc. Misi=l(Kamisiniy PokitCityenGutuskret). teens 179 
Fig. 18. Cylichna sp. indet., x3, Loc. I 113(Kijiri, Iwamura-cho, Gifu Pref.). .................. 181 


Figs. 19a, b. 

Yamaoka-cho, Ena-gun, Gifu Pref.). 
ie 2 
ig. 21 


my 
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Decorifer ena n. sp. Holotype, Reg. No. JC1300163, x 5, Loc. I 246(Nakanishi, 


vaajuemienibeslsnre nats gee ates easter eee acter ERE Ee eC 181 
0. Eocylichna affabilis (YOKOYAMA), X 3, Loc. M 32-1 (Kujiri, Toki City, Gifu Pref.), 


Eoscaphander corpulenta (YOKOYAMA), X 1, Loc. I. 111 (Kamigiri, Iwamura-cho, Ena- 
wip nce sien acd RSC RR OR aM ok TRUE a eee en L7G 
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Vicaryella ishtiana (Yoxoyama), Cerithium 
kaneharai Fuyrra and Ocoss, (4)-b. same 
with the associated fossils of Eocylichna 
tokiensis n. sp., (4)-c. Turritella- s-hataii 
Nomura, LEuspira meisensis Maxryama, 
Protorotella depressa Maxityvama, Tapes 
siratoriensis (OruKxa), Nipponomarcia na- 
kamurai Ieper. 
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CONSTITUTION 
of the 
PALAEONTOLOGICAL SOCIETY OF JAPAN 


Article 1. The Society shall be known as the Palaeontological Society of Japan. 

Article 2. The object of the Society is to promote the study and popularization of palaeon- 
tology and related sciences. 

Article 3. The Society, to execute Article 2, shall undertake the following business: 

1. Issue the Society journal and other publications. 
2. Hold or sponsor scientific lectures and meetings. 
3. Popularize the science by field trips, scientific lectures and other projects. 

Article 4. To attain the object of the Society, the Society may, by decision of the General 
Meeting, establish within it research committees. 

Article 5. The Society shall be composed of members who are active or interested in palae- 
ontology or related sciences. 

Article 6. The members shall be known as Regular Members, Fellows, Patrons and Honorary 
Members. 

Article 7. Persons desiring membership in the Society are requested to fill out the necessary 
application forms and receive the approval of the Council. 

Article 8. Fellows are persons who have held Regular Membership in the Society for more 
than ten years, have contributed to the science of palaeontology, have been nominated 
by five Fellows and approved by the Council. 

Article 9. Patrons are organizations supporting Article 2 and recommended by the Council. 
Article 10. Honorary Members are persons of distinguished achievement in palaeontology. 
They shall be recommended by the Council and approved by the General Meeting. 
Article 11. The members of the Society shall be obliged to pay the annual dues stated in 
Article 12. Members shall enjoy the privilege of receiving the Society journal and 

participating in the activities stated under Article 3. 

Article 12. The rates for annual dues shall be decided by the General Meeting. Rates for 
annual dues are: Regular Members, Yen 600; Fellows, Yen 1,000; and Foreign Members, 
$ 3.00, for which they will receive special publications in addition to the Society journal; 
Patrons are organizations donating more than Yen 10,000 annually; Honorary Members 
are free from obligations. 

Article 13. The budget of the Society shall be from membership dues, donations and 
bestowals. 

Article 14. The Society, by decision of the Council, may expel from membership persons 
who have failed to pay the annual dues or those who have disgraced the Society. 

Article 15. The officers of the Society shall be composed of one President and fifteen 
Councillors, among whom several shall be Executive Councillors. The term of office is 
two years and they may be eligible for re-election without limitation. The President 
may appoint several persons who shall be Secretaries and Assistant Secretaries. An 
Executive Council shall be nominated and approved by the Council. Councillors shall 
be elected from Fellows by vote of returned mail unsigned ballot. 

Article 16. The President shall be a Fellow nominated and approved by the Council. The 
President shall represent the Society and supervise the business affairs. The President 
may appoint*a Vice-President when he is unable to perform his duties. 

Article 17. The Society shall hold regularly one General Meeting a year. The President 
shall be Chairman and preside over the administrative affairs. The program for the 
General Meeting shall be decided by the Council. The President may call a special 
meeting when he deems it necessary. The General Meeting requires the attendence of 
more than ono-tenth of the members. The President shall call a Special Meeting at 
the written request of more than one-third of the members. The request shall be 
granted only if the written statement fully explains the reasons for assembly and 
items for discussion. 


Article 18. Members unable to attend the General Meeting may give an attending member 
a written statement signed by himself trusting the bearer with the decision of business 
matters. Only one attending member may represent one absented. 

Article 19. The decision of the General Meeting shall be by majority vote. When the 
number of votes is equal, the President shall cast the deciding vote. 

Article 20. The President and Councillors shall compose the Council. The dicision of the 
General Meeting concerning administration shall be considered and implemented by the 
Council. 

Article 21. The Executive Council shall carry out the decisions of the Council. 

Article 22. The fiscal year of the Society shall begin on the first of January each year and 
end on the thirty-first of December of the same year. 

Article 23. The amendments to the Constitution of the Society shall be decided at the 
General Meeting and must be approved by more than two-thirds of those members who 
are in attendance. 

Addendum 
1) Voting in the Council shall be by unsigned ballot. 

2) This Constitution become effective on February 1, 1958. 
3) Fellows indicated under Article 8 shall be determined this year (only) by the pres- 
ent Council. 
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